Cloning and expression of the manganese superoxide dismutase gene of Escherichia coli in Lactococcus lactis and Lactobacillus gasseri.
The Escherichia coli sodA gene encoding the antioxidant enzyme Mn-containing superoxide dismutase (MnSOD), was cloned in the expression vector pMG36e. This vector has a multiple cloning site downstream of a promoter and Shine-Dalgarno sequences derived from Lactococcus. The protein-coding region of sodA from E. coli was amplified by the polymerase chain reaction, using a thermocycler and Taq DNA polymerase before cloning into pMG36e. When introduced into E. coli, the recombinant plasmid expressed the predicted fusion protein, both in the presence and absence of oxygen. The expression of the fusion protein in E. coli was verified by SOD assays, activity gels and Western blots. The recombinant plasmid was also introduced into Lactococcus lactis, which contains a resident SOD, and into Lactobacillus gasseri, which is devoid of SOD. Transformed lactococci expressed an active SodA fusion protein plus an active hybrid protein composed of subunits of the Lactococcus and the recombinant E. coli enzymes. Transformants of L. gasseri expressed only the fusion SodA protein, which was enzymatically active.